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ABSTRACT 

This demonstration of the use of a computer 
simulation research method based on the System Dynamics modeling 
technique for studying distance education reviews research methods in 
distance education, including the broad categories of conceptual and 
case studies, and presents a rationale for the application of systems 
research in this area. The technique of model development using the 
System Dynamics approach and the D7NAM0 simulation language is then 
described, and six steps for model development are outlined and 
applied to the develoinnent of a prototype model: (1) identifying a 
problem and conceptualizing a system model representing the problem; 
(2) developing a causal-loop diagram of system functions; (3) 
developing a flow diagram based on the causal-loop diagram; (4) 
developing a set of DTNAMO equations representing the model; (5) 
running and testing the model; rnd (6) evaluating policy options in 
relation to the problem and in light of the results of the 
simulation. Discussions of the limitations of the simulation exercise 
and the development of a more complex and realistic model conclude 
the paper. Diagrams are included throughout, and a list of 17 
references and a sample DYNAMO program are attached. (MES) 
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INTRODUCTION 

This presentation wiU demonstrate a computer simulation research method based on 
System Dynamics uodelhig technique for studying distance education systems. The 
presentation will include: 

• a brief review of research methods in distance education, 

• rationale for systems research in distance education, 

• technique of model development using System Dynamics approach and the 

DYNAMO simulation language. 

display of a computer simulation of a prototype model. 

• audience participation in changing critical variables in the prototype model to 

observe related changes in die model's behavior. 

RESEARCH METHODS IN STUDYING DISTANCE EDUCATION 

systems! 

Published research in tht field of distance education covers two broad categories of 
conceptual studies and case studies:; 

Conceptual Stvdie,^- Literature related to concepts of distance education have served 
at least three purposes. They have: 

• offered defmiuons for tiie field, 

• provided conceptual models for various systems and, 

• presented current and future trends in die field 

For example, Keegan (1980), analyzed several definitions of distance education suggested 
by expens in the field, and discussed their conceptual, organizational and social 
ramifications. Funhermore, Keegan (1980) and Holmberg (1981) have delineated the 
purpose of distance education as follows: 

• to eliminate time and distance constraints in the delivery and utilization of 

educational services, 

• to provide educational services to those unable to panicipate in conventional 

learning, and 

• to provide continuing education to adults who wish to acquire new skills and 

knowledge. 

Pery (1977) provided a detailed account of the British Open University (BU). 
Besides its own merits Pery's work is significant in that BU has been emulated in several 
parts of the world as a viable model for developing new distance education organizations. 
Zigrell (1984) reviewed distance education systems in the United States and presented a 



Distance education is a relatively new term for a field that has encompassed educational broadcasting, as weU as 
non-electronic means of disseminating educauoiial information. In this presentation, the term distance education 
includes electronic as well as non-electronic means of reaching learners in diverse geographic locations. 
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pragmatic approach to the field that is based on student needs, available delivery systems 
and economic realities. 

Case studies- in studying distance education systems researchers have relied heavily 
on the case sridy method of inquiry, Ir. such stiidies either the entire structure of a distance 
education system has been analyzed, or a particiolar function is selected for analysis. In most 
case studies at least one oi all of the following functions within a structure are analyzed: 

• Social context and the governance of the system, 

• Administration and organization, 

• Modes of communication, 

• Instructional (curriculum) development, 

• Production, distribution and utilization, 

• Attitudes towards the system and 

• Leame."S and learning outcomes. 

For example. Mayo and Homik (1976) provided a comprehensive study of the 
educational television system in El Salvador. Schramm, Nelson and Betham (1981) studied 
the educational television system in American Samoa. Concentrating on higher education's 
use of distance education. Hairy and Rumble (1982) edited an anthology in which case 
studies on several countries were presented. These included the U.S.S.R., the United 
Kingdom, the United States, and the People's Republic of China. 

In case studies that are concerr.ed with a distance education system in its entirety, as 
well as those studies that are only concerned with a specific function within a system, 
different methods of inquiry have been employed to leam about each function. For example: 

• descriptive analysis is usea to show how distance education systems are organized 

and governed. 

• cost-benefit analysis is used to study financing and budgeting of systems, 

• course evaluation methods are used to '•tudy curriculum effectiveness, 

• survey methods are used to saidy utilization patterns and user attitudes towards 

the system, 

• experimental research methods are used to smdy learners and to measure learning 

outcomes. ° 



RATIONALE FOR SYSTEM RESEARCH IN DISTANCE EDUCATION 
The research methods oudined above, while provide information about each 
functions of a distance education system, do not shed any light on the relationships among 
these functions. For example, descriptive studies show different organization structures 
and governance practices, and experimental studies show how well learners leam through 
distant means. But neither of these methods, nor other methods mentioned above provi. 'e 
any inforaiation about the relationship between how a system is organized and governed 
and how weU learners leam. System research provides four critical types of information 
that may not be readily attainable through the use of other research methods. They are: 

• how one part of the system affects the other parts and is affected by the other 
pans. 
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• how each part as well as all parts, collectively, help or hinder the system to 

achieve its goals. 

• how the system interacts with its social context (environment.) 

• what alternative policies r .vC the system toward its goals in the future. 

For example, systems research can produce information on how the governance and 
fmancmg of a sysiem may affect instructional development, production, dissemination and 
learning outcomes within a system. Or how increased or decreased learning outcomes may 
affect financial and political support for the system (through its governance function) ^hat in 
turn affects all the other pans of the system- 

Furthermore, system research can provide information on how each system is 
affected by changes in its envLronment: How social change, political change or ecoaomic 
development as a whole may affc::.: the behavior and the life of a distance education system. 
Using system analysis one can delve into questions such as how distance education systems 
could be affected by: 

• demographics of a society (aging of a population, change in ethnic composition of 

a society, etc.) and/or, 

• political mood of a society (rise in conservatism, isolationist attitudes etc.) and/or, 

• economic developments (increase in high-tech manufacturing, fluctuadng cost of 

transportation , etc.) 

In addition, systems research and particularly System Dynamics assist evaluators, managers 
and personnel of an organization to: 

• explicate their assumptions and perceptions about goals objectives, policies 

and.future plans 

• aniculate their assumptions, and perceptions in precise terms. 

• share their assumptions, and perceptions with colleagues in public. 

• modify their assumptions and perception to reach organizational goals more 

effectively, and efficiently. 

Distance education &<; a .^ys^pm- In recent years, social scientists have used the 
concept of general systems theory and related modeling methods for understanding complex 
social phenomena and for designing new organizations (Ackoff and Emery 1972, Forrester 
1972, Churchman 1979, Robens, et. al., 1983, Wiison 1984). In the field of distance 
educauon systems research has been minimal. Saba and Root (1976) used System 
Dynamics methods to design and simulate a distance education system in the Middle East 
Vazques-Abad and MitcheU (1983) used system modeling concepts to develop an economic 
evaluanon model for distance education projects. 

u • • w^Si?^^ paucity of system research in educational technology in general 
Heimch (1984) called for an increased use of systems analysis techniques for learning about 
educanon and for designing new organizations for educational purposes. If applied to 
distance education, system analysis could assist educators to: 

• understand the comprehensive structure of distance education; 

• identify critical functions of distance education; 

• pr^ct and control the intertwined relationships among the functions of a distance 

education system; 
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• determine the optimal performance of a distance education system for serving its 

clients Gcamers, parents, etc.); 

• determine ihc impact of environmental changes on a distance education system and 

the in^Mictof the system's performance on its environment. 

• design more effective and efficient distance education systems. 

SYSTEM DYNAMICS 

Descriptio n and applications - System Dynamics is a technique for oranslating 
intuitive models into causal-loop diagrams in which the effect of one system function on 
other affected functions are clearly depicted through positive or negative feedback loops. 
Based on such feedback loops or causal-loops, flow diagrams are developed in which each 
system function is shown in terms of a level or a rate of performance. The technique 
provides for translating the flow diagram into a set of more formal mathematical enuations 
in DYNAMO: a simulation language. 

System Dynamics allow objective observation of each system function in terms of 
its present level of performance and the rate in which this level is decreased or increased 
through time. DYNAMO is capable of plotting the performance of each system function 
and the performance of the sysf^m as a whole in specific time intervals in the future. 
Objective observation of system functions is not limited to collection of itatistical data on 
rates or, levels of system variables. The strength of this technique is that it allows for 
inclusion of underlying assumptions about how system functions behave, or how they 
should behave. These assumptions that are made by the personnel in charge of system 
functions, are not overlooked, and are included as key elements in developing system 
diagrams and writing equations to represent these diagrams. 

This method has been used to study a variety of social phenomena, organizations 
and systems ra* ging firom the future of the world (Forrester 1961) to industrial relations, 
ecological systems and the growth and decay of cities. (Meadows & Robinson 1985.) If 
applied to research in education, it is a versatile research method that can provide much 
needed information on how educational systems are affected by the nature of their own 
strucnu-e and organization as well as their contextual environments. 

Technique of mf^f^g1 <;^^vf1^pm<^pt- Roberts et al (1983) suggests six steps for model 
development using System Dynamics: 

1- Identifying a problem and conceptualizing a systeui model representing the 

problem. 

2- Developing a casual-loop diagram of system functions. 

3- Developing a flow diagram based on the casual-loop diagram. 

4- Developing a set of DYNAMO equations representing the model. 

5- Running and testing the model. 

6- Evaluating policy options in relation to the problem and in light of the results of 

the simulation,(pp. 8) 

The same steps were followed in developing this simulation exercise. 
1-The Problem 

Hawkridge and Robinson (1982) studied twelve educational broadcasting systems 
m Africa, Asia, Europe, South America and the United States and observed that distance 
education systems receive their funding from a variety of sources. They found that some 
systerns are funded by federal, regional or local governments, while others receive their 
funds from student fees or private donations. All observations, however, showed that 
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financing of die system was a very influencial factor in how the system is manajTL-cL These 
observations led Hawkridge and Robinson to recommend that: 

a) Managers should carry out detailed analyses of sources of financing for 
educational broadcasting, to avoid neglecting potenti. sources, and 

b) In the same way, they should carry out cost analyses based on functions 
(for example general administration, conception, production, distribution, 
utilization, evaluation) to enable them to determine the balance of resources 
allocated to each function and whether titis is the correct balance, (pp. 149-150). 

These recommendations provided the framework for formulating two basic questions for 
the simulation exercise: 



a) Does the initial number of students enrolled in a distance education system affect 
the resources allocated to the system? 

b) How do resources available to the system affect the performance of each system 
function? 

2- The Causal Loop Diagram. 

To answer these questions, by developing a casual-loop, we assumed a positive 
feedback loop between the number of students enrolled in a system and the amount of 
resources made available to the system; that is the mont individual students pay to take 
telecourses, the more money available for that system. And the the more resources made 
available to the system, the greater the number of students that can be served by the system. 
This assumption defines the purpose of a distance education system: To use its resources to 
reach as many members of its intended audience as possible to enhance their 
learning. Diagram No. 1 demonstrates this basic relationship. 
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The next step in further development of the causal loop diagram was to determine the 
basic functions of a distance education system, since our second question is how 
resources available to a system affect the performance of its different functions. The 
literature survey showed that while, the structure of educational broadcasting systems differ 
greatly, most systems possess the minimum functions required for fulfilling their purpose" 
Most organization charts depicted by Hawkridgc and Robinson (1982) included the 
following essential functions: 

• management and administration, 

• instructional development, 

• media production and 

• dissemination of instructional information. 

The causal loop diagram, therefore, was augmented to show that resources available 
to a distance education system support its basic functions of organization development, 
instructional development and production. Instructional programs developed through the^^e 
functions are made available to the learner by another function which is dissemination A^^ 
mtuitive assumption was that programs disseminated affect the number of students enroUed, 
which in turn affect the level of resources available to the system. 




Causal Loop Diagram No. 2 



Simphcity was a basic criteria in developing the system model at this stage, 
therefore several int^ening functions were left out of the diagram. For example, resources 
mauc available to a system may be affected by other elements in addition to the number of 
students enrolled. The wish of a community to support a distance education system, 
regardless of the number of students enroUed, may be instrumental in increasing or 



decreasing the rate of resour/cs allocated to a distance education system. It is also 
reasonable to assume that the number of students enrolled may be affected by instructional 
support sendees. That is, the more instructional suppon services offered to students, the 
higher the number of students who would be willing tu receive educational services from a 
distance education system. These examples contain crucial environmental variables in 
distance education projects. These functions are extremely imponant and should be included 
in more complex models. 

3- The Row Diagram 

A flow diagram was developed based on the causal-loop diagrams to further 
explicate and foraialize the assumpnons for model development A prose description of the 
flow diagram follows: 

The level of available resources to a distance education system at the present time 
(RES AV .K) IS assumed to be affected by a steady rate of monetary allocations (RESAL ) 
^^^^/c^^- ^^^^ dependent upon the number of students enrolled The rate of expenditure 
(RESSFT) is increased or decreased by four functions or auxiliaries : organization 
development (ORGD), instructional development (DEV) and production (PROD). It is 
assumed that these auxiliaries control the rate of a founh auxiliary which is dissemination 
(DISS). Dissemination in turn controls the rate of enrollments (ENROLL) and the rate of 
enrolhnents affect the level of student population at the present time (STPOP .K), In 
addition, this level is affected by another rate which reflect the students who graduate or 
drop out of the system. Student population at the present time influence an auxiliary or 
funds which in turn controls the rate of resources allocated to the system, 

4- Equations for the Model. 

The following equations were developed to represent a mathematical fomiulation of 
the flow diagram: 



Insen the equations about here. 



The following is a prose description of the model to make the model assumptions 



more clear: 



Dynamo Disiance Education Simulation Description of Terms 



RES A V This represents the level of money available for use in meeting working cxpcnccs. 

(Resources available) 

RESAL This represents the rate of funding to ihc whole distance education process. 

(Resources allocated) 

R ES S PT This is the rate of expenditures. (Resources spent) 
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Three yean or 48 monihs is the Lrrr allocated lo the simulaiion. \l\is is an 
arbitrary figure, yet a resonable time to detcnnmc whcather or not a projccuon is 
reflecting reality. 

The production costs: printing, footage, talent and other working, producuon 
expences. 

This is the percentage of resources available used for production during each ume 
firame (I month). 

The development costs: research and insirucuonal devclopmenL 

This is the percentage of resources available used for development dunng each ume 
frame (1 month). 

This represents the organaauons management budget: salarys, o^ce expcnces, 
admuiisiraiion expences ecL, 

This IS the percentage of resources available used for maragcmcnt and admmistrauon 
dunng each time frame ( 1 month). 

This is the total accumubtcd budgets: Production J)cvclopmcnt and Organization 
ManagcmcnL 

This IS the cost of disseminating insuiiciion: equipment, power, maintenance, etc.. 
(The loial disscmuiauon is dependent upon the accumulated budgets.) 

The percentage of resources available used for the disscminauon of an uisirucuonai 
producL 

This represents the level of student population or ±c number of students currently 
receiving services (insuiicuon) from the system. 

This is the rate of enrollment. The rate at which students bcgm lo use msuiicLional 
services. 

This IS the cnrollmcm fracuon ublc showing ihcprojccicd effect of cnroilmcnt 
Table figures arc based on estimated expenditures. 

This IS the enrollment fraction based upon tabular data. 

This represents the fraction of the total population that aie students receiving 
ulstnicuon. 

A total population amount 

This is the rate at which students exit the student populauon and are not receiving 
instruction. 

This is the iniial number of students in the suidenipopuladon This is a seed 
number and will be manipulated by the calculations m the porgram. 

The level of funds going into the resources avaibble. Funding is dependent upon 
the student population. 

The cost of instruction per/student. (dollar/i)er/siudeni) . 
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5- Running the Model. 

Several nuis were made to test the equations and debug the formulas. Then the 
model was run under two different initial enrollment levels. The first run of the model 
represents a student population of 75 out of a total potential student population of 500 (or 
15%). Under this condition in a 48 month period the following changes in the behavior of 
the model were observed: 

• the level of resources available to the system declined and continued to decrease, 
while the level of student populauon increased moderately (slightly surpassing 100) and 
then staned to level off. (See Plot No. 1.1.) 

• there was a dramatic decline in the rate of enrollments in the first six months of the 
operation. The decline was not as dramatic aftt'r this period, but it did continue to do so. The 
rate of graduation slowly increased in the first vear and then it slowed down to approach me 
same va -e as the rate of enrollments. (See Plo: No. 1.2.) 

• the functions also declined throughout the time of the simulation. The most 
dramatic was the rate of production which showed a steady decline throughout the 48 
monih . All other functions, instructional development, orcmization development and 
dissemination also declined toward zero.(See Plot No. 1.4.; 
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For the second run of the model the initial student population was changed to 100 to 
represent 20% of the total population. Under this condition it was observed that: 

• the level of avaHable resources declined slightly in the first few months, but then it 
went back to its initial value and stayed there for the rest of the time. The level of student 
population, however, showed a dramatic ir.Cicase to almost include the total population near 
the 48th month., (See Plot No. 2. 1 .) ^ ^ 

• the rate of enrollments showed a decline during the first two years of the operation 
while the rate of graduation increased durin this time. As it could be expected, both rates 
showed a tendency to approach the same value in the future. (See Plot No. 2.2.) 

'the rate of resources allocated decreased slightly in the first half of the simulation 
but then the rate went back to its initial value, and remained there. Whereas the rate of 
expenditure showed a dramatic increase during the fu^t 18 months, and although it bc^an to 
slow down, It still remained at an impressive value. (See Plot No. 2.3.) 

' the rate of functions experienced healthy values in this run. Production decUned 
sUghUy durmg the first half of the simulation time, then it increased to regain its initial value 
instructional development, organizational development, and dissemination, however, kept 
the same rate of performance during the entire time. (See Plot No. 2 4 ) 



ERIC 



14 



12 

PLOT NO 2.1 




o 

ERIC 



t5 



13 



PLOT NO 2.3 




200 



150 



100 



50 



PLOT NO 2.4 



PROD 




0 TIME Illli" 48 



ERIC 



16 



14 



DISCUSSION 

The two initial values in student enrollment had different impacts on the resources 
made available to the system as well as on the behavior of its four functions. Staning with a 
student population of 75, or 15% of the total population and an initial available resource of 
$500 (where cost per student is $10), resources available to the system declined to almost 
$400 in 48 months. Whereas, with an initial student population of 100, resources available 
declined slightly to $475, but went back to its original value at the 48th month. 

In the fu-st scenario all four functions declined during the 48 months. As the system 
grew older the rate of resources allocated to organization development, instructional 
development, production, and dissemination sloped downward. Student population 
increased during the first few months of the simulation but , did not go beyond 100 students 
or 20% of the total population. In contrast, with the initial student population of 100 all four 
functions showed a steady rate of performance. Their rate neither increased nor decreased, 
except for a slight decrease in production; only for it to regain its initial value later on. 
Enrollments, however, did increase to include 400 students or 80% of the total population. 

In this exercise, the second scenario showed a viable distance education system, 
which would be expected to function at least for four years, with healthy enrollment levels 
(80%) and rates of performance in its organization development, instructional development, 
production and dissemination functions. Whereas, the first scenario showed a system that ' 
would experience low levels of student enrollments (20%) and declining rates in all of its 
four functions. It is more likely for a system operating under the second scenario to grow 
and prosper, but less likely for a system to continue a healthy life under the assumptions of 
the first scenario. The behavior of the system under the first set of assumptions provide 
leasons for its managers to intervene and attempt to change one, or a few of the key factors 
to make it a more viable operation. The scenario under the second set of assumptions 
provide information about the kind and the degree of changes that would be necessary to 
make a system more viable. 



CONCLUSION 

The objective of this simulation exercise was limited to the demonstration of Svstem 
Dynamics as a tool for research and organization development. It was specifically limited in 
scope in two respects: 1) It did not represent a real referent in so far as its assumptions were 
not based on observation of an operating distance education system. 2) The model neither 
mcluded the influence of environmental elements on the "internal" functions of the system, 
nor was it concerned with the impact of the system on its environment. Many elements such 
as the will of the community, the effects of a support sub-system on enrollments etc., were 
left out at this stage. 

To develop and simulate a more .-ealistic model, assumptions reflected in the model 
should represent factual information from an operating distance education system. Such 
factual information should not be limited to statistics on expenditures, enrollments etc., but 
should reflect the assumptions of the key personnel in charge of functions, budgeting and 
planning. A main purpose for using System Dynamics is to make assumptions and 
percepDons of tlie people concerned about a system precise and public, so that they may be 
cnncized and improved in the future. 

In addition, a more complex model should be developed to reflect environmental 
factors, such as public expenditure on education, community policies, needs of employers, 
geographical factors, etc. A more complex model wiU help to enhance our understanding of 
the role of distance education in its societal context 
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System Dynamics Flow Diagram for Simulating 
a Distance Education System 



18 



16 

REFERENCES 

Ackoff, R., & Emery, F. (1981). On Purposeful ^y^tc.m'i Chicago IL: Aldine 
Athcnon 

Churchman, C. W. (1968). Systems approach . New York, NY: Dell. 

Forrester, J. W. (1961). Industrial dynamic^; Cambridge, MA: MIT Press. 

Harry, K., & Rumble, G. (1982). The distance teaching uniyersitv . New vork NY' 
St. Martin's Press. ' 

Hawkridge, D., & Robinson, J. (1982). Organizing educational broadcasting 
London: Croom Helm. * 

Heinich, R. (1984). The proper study of instructional technology. Educationnl 
Technolog y and Communication Journal . 32 67-87. 

Holmberg, B, (1981). Status & trend s of distance educarinn . London: Kogan Page 
Limited. " 

Keegan, D. (March, 1980) On defming distance education. Distance Education . \ 
(1), 13-36. 

Mayo^^J. Hornik, & R. McAnany, E.. (1976). Educational reform with tf ley i^ion: 
The El Salyadorexperienpff Stanford, CA: Stanford Uniyersity Press 

Meadows, D. H., Robinson, J. M., (1985). The electronic oracle . Chichester, Gn-at 
Bntain. John Wiley & Sons. 

Peiy, W. (1977). The Open Uniyerdty San Francisco, CA:: Jossey-Bass. 

Saba, F., & Root, G. (1976). Educational teleyision: A new frontier. Proceedings 
of the International Conf erence on Cybernetics and Sn rierv. IEEE (dd 111- 
1 14). Washington, DC ' 

Schramm, et. al. (1981). Bold experiment : The stow of educational television in 
Amencan Samoa. Stanford, CA: Stanford Uniyersity Press. 

Robens, N. et. al. (1983). Introduction to computer sirnulanon . Reading MA- 
Addison-Wesley. 

Wilson, B. (1984). System^: Concepts, methodologies, and applications New 
York, NY: John WUey and Sons. ' 

Vazquez-Abad, J. & Mitchell, P. o. v^ugust, 1983). A systems approach to 
planning a tele-education systenx Programmed Instruction & F.ducatin nal 
Technology. 20, (3). - . " 

Ziegrell, J. (1984). Distance ed ucation: An information ape approach to ndnlt 
. ^ucatiQn . Washington, DC: Instructional Telecommunication Consortium. 
Amencan Association of Continuing Education of Community and Junior 
Colleges. (ERIC Document Reproduction Service No. ED 246 311) 



X DISTANCE -jUCATION SYSTEM ' 'DEL 



NOTE RE^.'ISION 11/26/86 

NOTE 

NOTE 

NOTE RESOURCE SECTOR 

NOTE 

L RESAU . K=RESAV . J+ < DT) < RESAL . JK-RESSPT . JK) 

N RESAU=50e.00 

NOTE INITIAL RESOURCES 

NOTE 

R RESAL. KL=FUNDS.K/T 

NOTE ALLOCATIONS DEPEND UPON FUNDINGS 

NOTE WHICH DEPENDS UPON STUDENT POPULATION 

NOTE 

R RES5PT.KL=':ACBUDJ. K+DIS3.K) ^^9 .5/T 

NOTE EXPENDITURES DEPEND UPON ACCUMULATED BUDJETS 

NOTE 

NOTE 

NOTE REMEMBER T= TOTAL TIME OR 36 MONTHS 

C T=43 

NOTE 

NOTE PRODUCTION BUDGET 

NOTE 

A PROD. k=RESAU.ki^ PROD IN 

C PRODIti=i^.l 

NOTE 

NOTE DEUELOPMEfiT BUDGET 

NOTE 

A DEV.K=RESA'v'.KMDE',JIN 

C DEUIN=0.85 

NOTE 

NOTE ORGANIZATION MANAGEMENT BUDGET 

NOTE 

r-i ORGD.K=RESHy .KXORGDIN 

C ORGDIN=0.0 5 

NOTE 

NOTE 

NOTE TOTAL ACCUMULATED BUDJETS 

NOTE 

A ACBUDJ . K=PROD . K+DEU . K+ORGD . K 

NOTE 

NOTE 

NOTE INSTRUCTIONAL DEUELOPMti SYSTEM MODEL 

NOTE 

NOTE DISSEMINATION SECTOR 

NOTE 

A DISS.K=ACBUDJ.K+RESAV.K?=DISSIN 

C DISSIN=0.2 

NOTE 

NOTE TOTAL DISSEMINATION DEPENDS UPON ACCUMULATED BUDJETS 

NOTE 

NOTE STUDENT POPULATION LEUEL 

NOTE 

L STUPOR . K=STUPOP . J+ < DT) ( ENROLL . JK-GRDROP . JK) 

NOTE 

R ENROLL. KL=DISS.K)5ENR0FR.K 
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. NOTE 
NOTE 
NOTE 
A 

NOTE 
NOTE 
NOTE 
T 

NOTE 
NOTE 
NOTE 
A 

NOTE 
NOTE 
NOTE 
C 

NOTE 
NOTE 
NOTE 
R 

NOTE 
NOTE 
N 

NOTE 

NOTE 
NOTE 
NOTE 

A 

C 

MOTE 
NOTE 
NOTE 
fvlOTE 
NOTE 

PLOT 
SPEC 
■ PLOT 
PLOT 
PLOT 
RUN 
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RATE OF ENROLLMENT DEPENDS UPON T..^ r E; j: ITURES 

ENROFR.K=TABLE<TENROL,FRnTOP.K,0 , 1,8.1) 

E^■ROLLMENT FRACTION BASED UPON TABULAR DATA 

TENROL=0 . 18/8 . 18/8 .09/8 . 89/8 . 88/8 .87/8 .85/8 . 85/8 . 84/8 . 63/8 . 82 
ENROLLMENT TABLE 

FROTOP . K=STUPOP . K/TOTPOP 

FRACTION OF TOTAL POPULATION NHO ARE STUDENTS 

TOTPOP=50e 

TOTAL INITIAL POPULATION 

GRDROP . KL=STUPOP . K/T 

RATE OF MATRICULATION 

STUPOP=25.08 

INITIAL STUDENT POPULATION 

FUNDING 

FUNDING IS :E=BiDENT ON STUDENT POPULATION +STUPOP=+FUND 

FUNDS . K=STUPOF . K¥ . eS-^DOLPEP 
DOLPER=10 

DOLLARS PE^ STUDENT 

FUNDS THEN FEED BACK IhiTO RESOURCE ALLOCATION PATE 



RESAV=R,STUPOP=S 

DT= 1/PLTPER= 1 --LENGTH=48 

ENROLL=E , GRDROP=M 

RESAL=L,RESSPT=R 

PROD=X , DE"v'=D , ORGD=0 , DI SS=S 



?1 



